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EXECUTIVE SUMMARY 

In accordance with the work plan approved by the Mercuiy Task Force, Nicor performed visual 

inspections of residences to detennine if mercury regulators were present or had potentially been 

present inside the residences at some past time. IT Corporation (IT) prepared a Quality 

Assurance/Quality Control Plan to be used in support of Nicor's Mercury Restoration Program. 

This Plan required that an IT Quality Assurance Supervisors re-inspect one "not involved" 

residence for each Nicor inspector per day. This approach measured how the Nicor inspector 

performed against the training criteria, but not whether the residence was correctly classified as 

"involved" or "not involved". As a result, IT proposed an alternative quality assurance 

assessment approach. 

This alternative approach, also approved by the Task Force, proposed instrument inspections be 

conducted on a geographically stratified, random sample of 7,382 "not involved" residences. The 

purpose of the visual inspections was to separate residences that had a low probability of being 

impacted by mercury from those residences that had a higher probability of being impacted by 

mercury, thus requiring further investigation. If the visual inspections were effective in 

providing this separation, the probability of residences impacted by mercury (as measured by 

mercury vapor levels) would be significantly lower for the "not involved" residences as 

compared lo the "involved" residences. In fact, none of these residences were classified as 

"instrument detects" by this instnunent screening, though two of the residences had detectable 

levels of mercury vapors not due to Nicor equipment. 

IT performed a statistical comparison which indicated that the probability of "instrument detects" 

in the "not involved" population was significantly and statistically lower than the probability of 

"instrument detects" in the "involved" population. Therefore, the criteria used by the Nicor 

inspectors correctly segregated "not involved" residences. 
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ALTERNATIVE QUALITY ASSURANCE FOR THE "NOT INVOLVED" 
RESIDENCES 

In accordance with the work plan approved by the Mercury Task Force, Nicor perforrhed visual 

inspections of residences to determine if mercury regulators were present or had potentially been 

present inside the residences at some past time. IT Corporation (LT) prepared a Quality 

Assurance/Quality Control Plan to be used in support of Nicor's Mercury Restoration Program. 

IT Quality Assurance Supervisors re-inspected one "not involved" residence for each Nicor 

inspector per day. This approach measured how the Nicor inspector performed against the 

training criteria, not whether the residence was correctly classified as "involved" or "not 

involved". Measurement ofpcrformance against the training criteria would negate the 

experience and institutional knowledge of the Nicor inspectors, overestimating the "true" error 

rate for the classification of residences. 

IT recommended that an alternative quality assurance assessment be used. The purpose of the 

visual inspections was to separate residences that had a low probability of being impacted by 

mercury fi-om those residences that had a higher probability of being impacted by mercury, thus 

requiring further investigation. If the visual inspections were effective in providing this 

separation, the percentage of homes impacted by mercury (as measured by mercury vapor levels) 

would be significantly lower for the "not involved" residences as compared to the "involved" 

residences. Also, a "true" error for the visual inspection would be that a residence with 

detectable mercury vapor levels would be considered "not involved", regardless of how it would 

be classified under Nicor's training criteria. The only way to detect this "true" error is with 

instrument screening. 

INSTRUMENT SCREENING OF "NOT INVOLVED" RESIDENCES 

The implementation of the alternative quality assurance assessment recommended by IT was 

approved by the Mercuiy Task Force in mid-December. A geographically stratified, random 

sample of "not involved" residences were subjected to instrument screening. The geographic 

stratification of the selected residences was done to mirror the geographic distribution of the "not 

involved" residence population. The Nicor instrument screening personnel were not informed of 

the purpose of the instrument screening and were merely provided the appropriate addresses. A 
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total of 7,382 "not involved" residences were instrument screened; this number was in excess of 

the estimated required sample size of approximately 6,100. 7,380 of these residences were 

classified as "instrument clear" by this instrument screening. Two residences did have detectable 

levels of mercury vapors, though not attributable to Nicor gas regulation equipment. One 

residence had been converted to a dental office, while the other had a mercury-containing 

pressure seal on a gas-fired boiler. Inspection of the location and piping of the gas service to 

these residences confirmed that mercury regulators were never present inside these residences. 

STATISTICAL EVALUATION OF THE INSTRUMENT SCREENING RESULTS 

The data fi"om the instrument screening discussed above weis used to compare the probabilities 

that an instrument inspection of a randomly selected residence would result in an instrument 

detect (ID), conditional on whether or not the residence was deemed "not involved" (NI). The 

purpose of this comparison was to demonstrate that the probability of an instrument detect found 

at a "not involved" residence should be less than the probability of an instrument detect at an 

"involved" residence [Pr(lD[Nl) < PrHD NI]]. From the instrument inspections conducted to 

date by Nicor, the probability of an instrument detect for an "involved residence [ Pr [ID NI 1 ] is 

1,013/115,000 or about 0.88%. The instrument screening of the "not involved" residences 

indicate that Pr (ID| NI) is 0/7,382. 

Let p, =Pr(lD|Ni) and ;72 = Pr(lD|Nl). We tested the hypotheses: 

Ho : Pi ^ p2 versus 

H , : /?, > /?2 

using Fisher's Exact Test (Lehman, E.L. (198^). Testing Statistical Hypotheses. Second 

Edition. John Wiley & Sons. New York. pp. 154,155). The computations are detailed in 

Appendix A. The p-value for the test statistic is much less than 10'. Therefore, we reject Ho and 

accept Hi, where the probability of an instrument detect in a "not involved" residence is less than 

the probability of an instrument detect in an "involved" residence. 

IT Project 990534 NICOR MERCURY RESTORATION PROJECT January 12,2001 
3 

N0021121 



EB 
MBP 2 /15 /01 6:01 PAGE 7/10 RightFAX 

. OUALITY ASSURANCE REPORT 

Also, the 95% upper confidence limit (UCL) for ;?2 is 0.04%; whereas, the 95% lower confidence 

limit (LCL) forpi is 0.75%. The fact that there is no overlap between the UCL for/»2 and the 

LCL forpi indicates with greater than 95% confidence that the probability of an instrument 

detect found at a "not involved" residence is statistically less than the probability of an 

instrument detect at an "involved" residence Pr(lDJNl) < PrflDNl). 

A significantly and statistically lower probability of "instrument detects" in the "not involved" 

population would indicate that the "true" error rate for the determination of "not involved" is 

low. 

CONCLUSION 

The evaluation of the data generated fi"om the instrument screening of the geographically 

stratified, random sample of 7,382 "not involved" residences indicated a significantly and 

statistically lower probability of "instrument detects" in the "not involved" population. From this 

evaluation, IT concludes that the "true" error rate for the determination of "not involved" is low. 

Therefore, the criteria used by the Nicor inspectors correctly segregated residences with a low 

probability of being impacted by mercury. 
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Appendix A - Statistical Evaluation of Probabilities 
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ID Rate Comparison by Involved-NI Status 

Quant i ty 
Num NI checked 
Num NI found ID 
Rate of NI ID 

Num Involved checked 
Num Involved found ID 
Num Involved found IC 
Rate of Involved ID 

S y m b o l 
Nn 
Xn 
Est. pn 

Ni 
Xi 
N i - X i 
Est. pi 

Value 
7.382 

0 
0.00% 

126,292 
1.013 

125,279 
0.80% 

A p p 
95% 

rox. 
LCL 

0.75% 

App rox . 
95% UCL 

0.04% 

Hypotheses 
HO: 
H1: 

Calcutations 

pi <= pn 
pi > pn 

Hvoeraeomet r i c Parameters 1 
S y m b o l Value C o m m e n t 
M 
N 
k 
X 

1.013 
132.661 

7.382 
0 

total # of 10 
to ta l« of IC 
samole size 
# of ID in samole 

Ana loav 
# Red balls in urn 
a Black balls in um 
Sample size 
# Red balls in samole 

Conditional random variable (Xn | Xn + Xi = M) has Hypergeometric(x: M. M -f N, k) distribution. 

Excel HYPGEOMDIST 
computation 
E(Xn |Xn + Xi= 1013) = 
Var(Xn | Xn + Xi = 1013) = 
P(Xn <= 0(Xn + Xi= 1013) = 
P(Xn <= 0 | Xn + Xi= 1013) = 

#NUM! 
55.94181 
52.45236 
5.66E-15 Normal Approximation 
8.13E-26 S-PLUS pfiyperO function 

••> We reject HO! 
:> We reject HOI 
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P2 

0.1 

Instrument Detect Probabilities 
95% Confidence Limits 

0.2 

< 9 5 % UCL for P2 

0.3 0.4 0.5 

95 % UCL for Pi 

0.6 0.7 

9 5 % LCL for Pi pi, 

Pi 
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MAYER, BROWN & PLATT 

ISO SOUTH LA SALLE STREET 

CHICAGO. ILLINOIS 6 0 6 0 3 - 3 4 4 I 

RICHARD F. BULGER MAIN TELEPHONE 
DIRECT DIAL I 3 I 2 > 7b l -73 ia 3I2-782-060O 
DIRECT FAX (3(2) VOe-syss MAJN FAX 

rt)ulger@mayert)rown.com 3i2-70i-77ii 

February 15,2001 

Mr. Brad Stimple 
U.S. Environmental Protection Agency 
Region V 
77 West Jackson Boulevard 
Chicago, IL 60604 

Dear Brad: 

Attached please find the IT Corporation Quality Assurance Report (N0021118-
N0021125) which you requested with respect to "not involved" residences.. Please feel free to 
call ifyou have any questions regarding this report. 

Thank you. 

Sincerely, 

Richard F. Bulger 

Cc: Rebecca Burlingham (w/o attachment) 
John Berghoff (w/o attachment) 
Mark Ter Molen (w/o attachment) 
Dick Tappan (w/o attachment) 

CHICAGO CHARLOTTE COLOGNE HOUSTON LONDON LOS ANGELES NEW YORK WASHINGTON 
INDEPENDENT MEXICO CnY CORRESPONDENT: JAUREGUI. NAVARRCTE. NADER Y ROJAS 

INDEPENDENT PARIS CORRESPONDENT: LAMBERT & LEE 



MBP 2/15/01 6:01 PAGE 1/10 RightFAX 

t .1 • -• 

MAYER, BROWN & PLATT 

190 SOUTH LA SALLE STREET 

CHICAGO, ILLINOIS 60603-3441 
^ MAIN TB.EPHONE 

312-712-OeOO 

FACSIMILE COVER SHEET MA,NFAX 
312-701-7711 

Date & Time of Transmission: Thursday, February 15, 2001 5:52:06 PM 

FAX TO: FROM: 

Brad Stimple Richard F. Bulger 

FIRM: USEPA NO. OF PAGES: 10 

FAXNO: 353 9176 TELEPHONE: 312-701-7318 

DID FAX NO: 312-706-8789 

IF YOU HAVE ANY TRANSMISSION DIFnCULTY, PLEASE CONTACT THE 

TRANSMITTER AT THE TELEPHONE NUMBER LISTED ABOVE 

When transmitting to our machines, please include your cover sheet and number all pages consecutively. 

SPECIAL INSTRUCTIONS: 

THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE INDIVIDUAL OR ENTITY TO WHICH IT IS ADDRESSED AND MAY CONTAIN 
INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL AND EXEMPT FROM DISCLOSURE UNDER APPLICABLE LAW. IF THE READER OF 
THIS MESSAGE IS NOT THEINTENDED REaPIENT, OR THE EMPLOYEE OR AGENT RESPONSIBLE FOR DEUVERING THE MESSAGE TO THE 
INTENDED REQPIENT, YOU ARE HEREBY NOTIFIED THAT ANY DISSEMINATION, DISTRIBUTION OR COPYING OF THIS COMMUNICATICN 
IS STRICTLY PROHIBITED. IF YOU HAVE RECEIVED THIS COMMUNICATION IN ERROR, PLEASE NOTIFY US IMMEDIATELY BY 
TELEPHONE AND RETURN THE ORIGINAL MESSAGE TO US AT THE ABOVE ADDRESS VIA THE U.S. POSTAL SERVICE, THANK YOU. 

Transmitter: 312-782-0600 

CHICAGO BERLIN CHARLOTTE COLOGNE HOUSTON LONDON LOS ANGELES NEW YORK WASHINGTON 
INDEPENDENT MEXICO CITY CORRESPONDENT: JAUREGUI. NAVARRETE, NADER Y ROJAS 

INDEPENDENT PARIS CORRESPONDENT: LAMBERT ARMENIADES 


